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[57] ABSTRACT

A hip prosthesis comprises a generally cylindrical elon-
gate shaft adapted for insertion into the femur of a sub-
ject, and a generally spherical head mounted on the
shaft via a generally cylindrical neck, the dimensions of
the head, neck and shaft being defined. The proximal
end of the shaft is spaced by 0.5-1.5 cm from the plane
normal to the longitudinal axis of the shaft and through
the center of the head, to avoid abduction. The center
of the head is offset by no more than 4.25 cm from the
longitudinal axis of the shaft, to minimise damage to the
subject during insertion of the prosthesis.

1 Claim, 1 Drawing Sheet
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1
HIP PROSTHESIS

FIELD OF THE INVENTION
This invention relates to hip prostheses.

BACKGROUND OF THE INVENTION

Hip prostheses are widely used and in great demand.
Conventionally, such prostheses have been designed as

a more or less simple replacement for the upper end of 10

a femur, and comprise a head mounted on a shaft which
is cemented to the remaining, lower part of the femur.
Even if considerable trouble and expense is taken to
ensure that the prosthesis has a shape which exactly
replaces the upper part of the femur, it is difficult or
impossible to ensure that the prosthesis and the remain-
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ing part of the femur are joined to provide an exact

replacement of the bone as a whole.

The fixing of prostheses to existing bone has recently
been facilitated by the introduction of the so-called
huckstep nail. A huckstep nail comprises an elongate
shaft which is inserted into the remaining bone. This
allows for greater precision in fixing the relative posi-
tions of the distal end of the nail and the remaining
bone, and can be used even when the remaining bone
has suffered considerable necrosis following, cancer.
Kits for inserting and fixing huckstep nails are available.

PRIOR ART

I have already devised a hip prosthesis, based on the
huckstep nail principle, which has been made and used
in at least one patient. The known prosthesis is perhaps
best described, although they illustrate an embodiment
of the present invention, with respect to the accompa-
nying drawings. The drawings are described below in
more detail, but by comparison with the drawings and
that description, two essential differences possessed by
the known prosthesis were that the length s was zero
and that the distance r was about 4.5 cm. The conse-
quence of s=0 was that, after fitting, abduction of the
leg was prevented. The consequence of r being as great
as 4.5 cm was that the incision which had to be made to
insert the prosthesis was long, and thereby liable to be
difficult to stitch.

OBJECT OF THE INVENTION

It is an object of the present invention io overcome
the problems associated with the known prosthesis.

SUMMARY OF THE INVENTION

A novel hip prosthesis comprises a generally spheri-
cal head, a generally cylindrical neck and a generally
cylindrical elongate shaft.

The shaft is about 18 cm to about 40 cm long. Its
distal end is for insertion into the femur of a subject in
need of the prosthesis. A distal portion of the shaft has
an outer diameter of about 1.3 ¢cm to about 1.5 cm. A
relatively enlarged and shorter proximal portion of the
shaft, less than 9.5 cm long, has an outer diameter of
about 1.4 cm to about 1.6 cm.

The neck of the prosthesis is integrally mounted on
the enlarged, proximal portion of the shaft. The angle
between the respective longitudinal axes of the neck
and the shaft is about 45° . The head of the prosthesis is
integrally mounted on the neck. The head has a diame-
ter of about 2.25 c¢m to about 3.5 cm.

The novel prosthesis has two particularly important
features: (1) the proximal end of the shaft 1s spaced by
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between about 0.5 cm and about 1.5 cm from the plane
defined by the center of the head and normal to the
longitudinal axis of the shaft; and (ii) the center of the
head is offset by between about 3.5 cm and about 4.25
cm from the longitudinal axis of the shatft.

DESCRIPTION OF THE DRAWINGS

For the purpose of illustration only, FIGS. 1 and 2 of
the accompanying drawings show different side views
of an embodiment of the invention (to scale). FIG. 2 is

a view from the direction indicated by the arrow A in
FIG. 1.

DESCRIPTION OF THE INVENTION

FIGS. 1 and 2 show a hip prosthesis comprising a
generally spherical head 1, a generally cylindrical neck
2 and a generally cylindrical elongate shaft 3. The shaft
3 has a proximal end 4 and a distal end 5. The shaft 3
includes a relatively short, wide proximal portion hav-
ing an outer diameter dp(e.g. 1.4 cm) and a length I, (e.g.
6.5 cm). The shaft 3 also has a relatively long and nar-
row distal portion having an outer diameter dg(e.g. 1.25
cm) and a length 17 (e.g. 26.5 cm).

The proximal and distal portions of the shaft 3 merge
over a length of about 1 cm. The total length of the shaft
of the illustrated embodiment 1s 33 cm. |

The neck 2 has an outer diameter d, (e.g. 1.25 cm) but
which widens at its base and merges into the shatt 3,
such that the two components are essentially integral,
and cannot easily be broken apart. The respective longi-
tudinal axes of the neck 2 and the shaft 3 are at an angle
a (e.g. 45°).

The head 1 is securely mounted on the neck ,2. The
center of the head 1 is displaced by a distance r (e.g. 4
cm) from the longitudinal axis of the shaft'3. Further, a
plane through the center of the head 1 and rformal to the
longitudinal axis of the shaft 3 is at a distance s (e.g. 1
cm, and usually less than the radius of the head from the
distal end 4 of the shaft 3.

An embodiment of the invention having the particu-
lar dimensions given may not always be suitable for use
as a hip prosthesis, depending on the particular patient
and the degree of necrosis. When a patient sustains a
fracture of the upper end of the femur of such severity
that replacement of the femoral head and neck are nec-
essary, the head diameter is as illustrated, e.g. 2.5 cm.
Where the articular cartilage of the acetabulum is in
good condition, it is not necessary to excise it and insert
an artificial acetabular cup. For such patients, a prosthe-
sis having a head diameter in the upper range, between
about 3.5 and 5.5 cm, i1s used.

The illustrated prosthesis is nevertheless satisfactory
in a large number of cases. Accordingly, any given
hospital can budget for a continuing supply of such
prostheses, in the knowledge that they will all be used.
A further advantage is that the ready availability of a
widely compatible hip prosthesis reduces the length,
and therefore the cost, of pre-operation patient care.

A prosthesis of the invention can be made of any
suitable rigid, conventional material. The shaft and neck
are preferably metal tubes formed by machining or,
preferably, forging. The head may be of any suitable
synthetic material known for use in replacement joints.

A concentric reaming technique may be used for
blind intra-medullary nailing, after femoral fracture at
one end of the lengthened segment. Following femoral
lengthening, there is a danger of fracture at one end of
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the lengthened segment. The lengthened segment is

usually not perfectly in alignment with the original
femoral shaft. Any angulation makes union, less likely
and loses length. The insertion of a kuntscher intra-

medullary nail regains alignment and length. Further,
the medulla is often closed over at each end of the

lengthened segment. To allow the reamer to pass down
the femur, an extensive open operation may then be
required. Concentric reaming avoids the need to open
and displace the bone and may allow the nailing, to be
done blind. The principle is that the reamer centers the
drill to prevent it penetrating the side of the bone. The
drill then acts as a guide wire to center the reamer, so
that they leapfrog down the bone, both being powered.

Insertion of the novel prosthesis may follow the re-
moval of a previous prosthesis, in which case it is likely
that there will be some residual cement in the distal
femoral shaft. For most prostheses, that residue is usu-
ally to a depth of some 17 cm from the proximal tip of
the greater trochanter. It is also usual for the femoral
shaft internal diameter beyond the tip of the previously
inserted prosthesis to be somewhat smaller than at a
more proximal area where some currettage or rasping
has previously taken place. |

In the operative technique, in this case, it is therefore
essential to, center a drill in the femoral shaft to pene-
trate the distal cement. This is done using protek center-
ing sleeves and long Protek drills. These are initially
used on a hand drill but a slow air-powered drill should
be available. If there is difficulty centering this drill, or
if 1t will not penetrate, it may then be necessary to use a
concentric reaming technique. This involves using a
drill-pointed ,guide wire attached to one drill going
down the center of a flexible reamer. The drill pointed
guide wire is then used to penetrate into the cement to
a depth of up to 1 cm. The flexible reamer is then used
to remove the cement around the guide wire tip. It is
usually to change the reamer {o a smaller one than that
used for centering the guide wire, so that the chances of
breaking the femur are reduced. In this way, gradual
progression distally down the femur can be achieved in,
say, 1 cm steps. A long curette is then used to remove
any debris from the distal femoral shaft. The flexible
reamers are used then to expand the interior of the distal
femoral shaft to as close to 1.6 cm as possible.

It is then possible to test the prosthesis down the
femoral shaft. It may well be found that the whole
length of the prosthesis cannot be inserted unless the
femur has fractured. To this end, an ordinary huckstep
nail can be used to test the length of the femoral shaft
which 1s available to receive the prosthesis.

If the prosthetic length which can be fitted into the
femoral shaft is less than the overall length of the pros-
thesis available, then obviously the prosthesis will have
to be cut. A sharp hacksaw can be used and, in order to
stabilise the prosthesis for the cut to be made, an A/0
bending press may be useful.
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Once the prosthesis has been cut and it is seen that it
can be inserted far enough down the femoral shaft, it is
then rotated so that slight anteversion is obtained. One

screw is then inserted through the femoral shaft and the
prosthesis distally. This then fixes the rotation of the

prosthesis in relation to the femoral shaft. Once this has

been done, the prosthesis cannot be rotated in relation
to the femoral shaft without new drill holes being made.
As this would probably be impossible without a consid-
erable alteration in length of the prosthesis, so that the
drill holes did not overlap, it is important to use just one

screw in place as a means of assessing the correct rota-

tion of the prosthesis in the femoral shaft.

If the femoral shaft has not been fractured, it is advis-
able that five screws be used to fix the prosthesis in the
femoral shaft. It is noted that no transverse drill hole to
receive a screw is made in the prosthesis closer than 9
cm to the proximal end. This avoids a stress raiser at
areas of the prosthesis where an angular strain is being
received and where the tapering of the bulbous proxi-
mal end is reduced to the distal shaft dimension of 1.25
cm.

If the femoral shaft is fractured, then the initial screw
is inserted through the femoral shaft and prosthesis
distal to the fracture. Rotational alignment marks are
made either side of the fracture site, to check that the
test reduction of the prosthesis will ensure that the
greater trochanter is satisfactorily placed. Once this has
been done, a compression device can be used to com-
press the fracture site. The rest of the insertion of the
prosthesis 18 done in the usual manner for a huckstep
nail.

What 1s claimed 1s:

1. A hip prosthesis consisting essentially of a gener-
ally spherical head, a generally cylindrical neck and a
generally cylindrical elongate straight shaff; said shaft
being about 18 cm to about 40 cm long, said shaft hav-
ing a proximal end and a distal end for insertion into the
femur of a subject in need of the prosthesis, wherein a
distal portion of said shaft has an outer diameter of
about 1.3 cm to about 1.5 cm and a proximal portion of
said shaft, less than 9.5 cm long and shorter than said
distal portion, has an outer diameter of about 1.4 cm to
about 1.6 cm and which is greater than said distal por-
tion; wherein said neck is integrally mounted on said
proximal portion of said shaft, the angle between the
respective longitudinal axes of said neck and said shaft
being about 45°; wherein said head, integrally mounted
on said neck, has a diameter of about 2.25 cm to about
5.5 cm; wherein said proximal end of said shaft is spaced
by between about 0.5 cm and about 1.5 cm from the
plane defined by the center of said head and normal to
the longitudinal axis of said shaft; and wherein said
center of said head is offset by between about 3.5 cm

and about 4.25 cm from said longitudinal axis of said
shaft.
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